(e) 



CORRECTED 
VERSION * 




PCX WORLD INrnXETT^raOPjaTY ORGANIZATION 

INTERNATIONAL APPLICATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

H04K 1/00, H04L 27/28, 27/04, 27/06 



Al 



(11) International Publication Number: WO 96/06490 

(43) International Publication Date: 29 February 1996 (29.02.96) 



(21) International Application Number: PCT/US9S/ 10387 

(22) Internationa] Filing Date: 15 August 1995 (15.08.95) 



(30) Priority Data: 

08/293.671 18 August 1994(18.08.94) US 
PCT/US94/124S4 31 October 1994 (31.10.94) WO 
(34) Countries far which the regional or 

International application was filed: US tt al. 

08/482.292 7 June 1995 (07.06.95) US 

08/483,514 7 June 1995 (07O6.95) US 

08/485,987 7 June 1995 (0706.95) US 



(71) Applicant (for all designated States except US)i OMN1POINT 

CORPORATION (US/US); 1365 Garden of the Godi Road, 
Colorado Springs, CO 80907 (US). 

(72) In renters; and 

(75) Inventors/Applicants (for US only): SMITH, Douglas, G. 
[US/US]; 1200 North Veitch Street, Arlington, VA 22201 
(US). DIXON, Robert. C. [US/US]; 14717 Peny Park Road, 
Palmer Lake, CO 80133 (US). VANDERPOOL, Jeffrey, 
S. [US/US]; 1856 Oak Hill* Drive, Colorado Springs. CO 
80919 (USX 



(74) Agents: HEMMINGER, Steven, D. ct al; Lyon & Lyon, Suite 
4700. 633 West Fifth Street, Los Angeles, CA 90071-2066 
(US). 



(81) Designated States: CA JP, KR. US, European patent (AT, BE. 
CH. DE, DK, ES, FR. GB, GR. IE, IT. LU. MC. NL. PT. 
SE). 



Published 

With International search report 



(54) Title: MULTI-BAND, MULTI-MODE SPREAD-SPECTRUM COMMUNICATION SYSTEM 



101, 



IMNSWT^ 



1RANSMT 
mKESSMB 



"1 



PfffMTOflW 

Moouunon 



MOOt 

SELECT 

swim 



TUMBLE 
FBEOBCV 



OOWIROUfil 



113 




107v. 



CMPOQ0E 



(57) Abstract 

A technique for spread-spectrum communication (figs. 1, 3, 12, 13 and 14) which uses more than one mode and 
more than one frequency band. Selectable modes include narrowband mode and spread-spectrum mode, ot cellular mode 
and mrcrocefiuJar jnode. A mode select switch (104) selects between a narrowband modulato7(U3) and a spread spectrum 
modulator (111). Selectable frequency bands include both licensed and unlicensed frequency bands, particularly frequency 
bands including the 902-928 MHz, 1850-1990 MHz, and 2.4-2.4835 GHz frequenc? tends (figT 8?9anulO) Spra^ 
spectromi communication channels are 10 MHz or less in width. The frequency band onto which spread-spectrum signals 
are encoded may be changed upon a change in environment or other control trigger, such as establishment or 
deestabliament of communication with private access network. A multi-band transmitter (fig. 12) comprises a smjuc 
frequency source (606) (eg., a local oscillator), coupled to a selectable band pass filter (619, 620). A multi-band receiver 
(fig. 14) capable of monitoring one or more frequency bands comprises a bank of bandpass filters (714 715) and a 
demodulator comprising a single frequency aymnestrer and a frequency source (721) 
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7-n^^730 t c^x.^tl, 730ii T ^^-^725^pt, *<75±-C^i8 S it* 



(39) ft&y. 10-504698 

J^TO-fc^S" a U *-^IR:@OitSaHi*M# ("Federal Cannunica 

tion Gonmission") fcjgfl Lfc J: tftt««*fcot^*;3*-*" 0 - 

*lfc«>-fe*->3 Vli, teBfc*t£±5tLTV>£"U.S. Application Ser No. 08/29 
3, 671"jc 'TECHNICAL REFERENCE" £ LX&t tlZ i><DX$>Z m&Z&lf&tz 

• rn- K*^* h ■ -9— (DBCS) COjfcffiogyfefaj 

«E«j**!I*m, «o^n/M^ (tif»ii##) 

■9— tr* ("dbcs") *fe«-T4if«r>a:->^T-A3&*ift«§*i*o ex-ei* 



(40) 10-504698 

%m&&mw%i7 r << *4^M*iiijiav^7 ! -A-cttitft^flrj6-c**o 

1990Hz<7)^^ fc<&^*nH&Jt* D DBCS^ $fci£<o * :/ * K • 

DBCStfftg (rn-K^^H ^ICTf-^^tio DBCS^ 2 o<?> 

DBCStf j&j&TfrfiftfD-fy-— \Z7s it^t^4 0 DBCS£ 5|HJ ffl -c £ Z j&tt 



(41) <t#a¥ 10-504698 

o ifc, RlWJtlc*v»ri4, (£3fc***!#5e?>Wgir-5 L-C<*>«»£*?R, & 

ttafttt. 9 «U *aRR, JUR. RRMfc. ave* 

iTO»#Bifi»4»R-T'>->P«3^<:^"C^!) ■> SttT;j3>K iJ*4>RR# 

^ DBCS^^jffl^^i^JBiJ»|^4:e!)lt*Srfflcr-€-OJ: 9 calf 



(42) nmW- 10-504698 

o 

a >\Zx.-*<D^-*f\*. 77h^x7- ^^-7^-7g >7^S* 

tf a-^iceuwu-f x.-*?b 77 h * i TflRJ&^tto 

M#fc#i/*T;M6*3;* «^^$<jfiI±i-*o PWIfc* 

03>e a -^.v7 hv^Titirvmn*. mm, ^m, ^mx u^jgjtff s 



(43) 10-504698 

h-C$i^-t-6Cli:^agl^#^^l2!^^ M ray data results" ^ J n,& 0 
£<7)e-inail (^>^>v> li^feji^ - ^ & £ V i>teZ>frKfoft&<Dm£i#)%: J m 
tf* -Clin* rttfc-fraK- r^rt&fcig^^ >M 77 

9 - JSHft (?) g V> £ ^l&o. ~ * h Tg?&(7> IU I^W h ** 1- 5Mbi t/s<o 7* 

DBCSji , 1850-1990*^^(7)^0^^ tf^ "Operational Fixed Service" 
^ b jvM I: J: o T f i C ^ o /:^|:^jfeIM ffl L , *o r-^iifrOf- 

DBCSfi, «^1.5pt^tf^ ("Mbit/s") ^JfCf-^^Tlif 



C44) 10-504698 

pplicants"^ . ^r n _ h - *y h7-^^L, .x— Wifc 

7*- * OffiS^&li: £*<0S§£n -PfrttfcSI 4 7<7>® 



(45) &mW- 1 0-504698 

CD-RCMtf^ r»*W*J MifiTLoo*4fc|iV^, CD-RCM 

£v*o CD-ROMtf K^-f r<Oi&£rt*il< , * ft V - K • * > U ^ 

i^Ctf^ Z.<D*T<1T (mm Ktt-?2>mW<Ofl>m ("industry projection 

j 



(46) 10-504698 

-^^■Cli, > f2t^JV^#-r > h t J: ifigojf if 1 A*^ *) 



(47) 10-504698 

li. -a-**3WF*L A»*«4:4rc!)-9— e^A«#»f^*L*« ZtihW- 
i^S3^ h*#LJi»fT^*fc*, »JgU* f"'W • a> KJ ("high-end"), £ 

MSrWfl L3fefi5Sli M 1ne of sight transim'ssion"^^^-^^^^ ^^t:« 
f^ffi3^hoi»fiS^Sfct4t©T*io ai^jft-cii, .r -9-- 

^ ^T<D^-z^ a >T y ^^CPyj^^ ^ ^K^CXm^^mm^m^ (3.5^ > 
^•7D7 t:-^5^ y+ . ^n* t:-£^) TftAt* tz*b<D^ * Y 



(48) 10-504698 

^ y f * mm<om^ k l »* t i* cd-rcm* *y ^ ^ * * ^ ^ ar» »i- 

4r-Va> ("color graphics applications") , ft»!fl<I*H*r*ifi!* 
EliBoa^ h*«K<, #fc3gj£j& h) Mv)^ 1zkJLtf y 77 



(49) ft&W- 10-504698 

OGNAIOn*^ <^ . h3;vo^--^^y Kli^2 „ 9600 baud-cfc i 

v 7 r ^ a. r v * 1*31 utt o 7t 4> «o -c l±* * * r - a o j: 

DBCS*y tea* rTlMoifta*-/*- 

-f Ltf- 9 *AHOa— yicea^* fcfcoJMirtl:? ttfc 

t*«rtcfcm* 0 4>*0«*fHr>^-»^i, ^-^jl/ 

("radiobroadcast") CT«*«:S»t« fj , ftK^o fc:frBrCtit 

) +*oif«*>^ — *s>rtM**>2Miv (2) *y -h-^-^rt-'roflMR^a*-- - 
Jt^g, (3) h7-^i^x> K • A-if^o««^€53l^ (4) x> 



(50) ft&y- 10-504698 

^ffi^f- 9 * * *>J*ffl Elift* ir^rii eai"* Jfc a&OT*- * £$i 

tf^mWife * ) £ it*-*- £ t -cm^EcoOFSo -7 < * n & — »f co £ 0 

^M^^^^tf^W^^DBCS^^^g, fcJtrthe size occure^tfjR-j-fcS 
»«5«l*&**^*i:v^o*:KK«Jlft-fr*lcj:»), £o*ifi«ltt 

( ,? erp") \z&\,*xm<^%m&*t>tzh'to z<oxik. 



(51) ft£*¥ 10-504698 

ftJQMtf:£ t!l «9 ^ T> t - r JV<7>efcfJKft^ ^t: tt^M & & u> (ijgij * 1$ 
<DffiM.&mAT-i/ 3 >7li^VSMT«fltt1i4 f MJI-^6^7*-^ • * b 'J r-A-fc ,- -. - 

k»&*lt M*jfc»a>* h y-A*6*ji)j*sii, fc^^-ofcv* 



(52) 10-504698 

h&fr&Xhil^ ^--^fOnVk'jz.-^tc^ai-^DBCS Electronic Librarian 7 

$>=F# ("interference") H J: oTW»Sit*f r -f W ^^l/y K*JBIt* 

. $tfprZ>ittt>K'&%% Electronic Librarian™ £ ^ 0 fc:g/B<7) v 7 r^Tfc 
#f tt&o DBCS Electronic Librarian™ j* % illjmT'n * y IfO^y ^ > 
K • ^**£&&fc<7)T\ ^Jt^o^T'-^^^Lr ^<7)J: -5 ^iS^^r*^Ti--6 

mv . ,- 

*K— h*J"*fca&0!>AC? — Jl/ • ^.'7 T*7-^ ("backhaul network") 



(53) mtW-l 0-5 0469 8 

X ? 't- XKft LT&m-rzm&li, DBCS Electronic Libraria 

•ttfc#STlMW"*£ o DBCS Electronic Librarian™ l i > y 7 

tt— 7 to • — a. — J* • "teleccrrmuni cation 

s"* * »i "PCS" t^^#J|^7-K **MB*W* * H ttafti- & 

So 

iO'>^TAi:ftx.tf, DBCSfi "Bnerging Technologies Band^^lOMHzc^^ 

JtEtt ("exclusion zones") ^5Et4it«SU^ DBCS|i#^,££ 
Ix^t^io fc£x_tf. ofs^-a (fjtt : nucii"0FS beam") oatfco*MB8-ci 



(54) 10-504698 

e Matter of Redevelopment of Spectrun to Encourage Innovation in the Use 
of New Teleccmnum cations Techno! ogies, ET Docket No. 92-9 ([February 7 t 

ffli-*#^n^^^tc(i, ("PN") =r-K*« 

^L^^"C^^co^Stcii©#^^^^. MNRB4>«ftD ("entry") 



C55) 10-504698 

*%\<*&&mto%mmjx54V&<&Ebzti, t'-^^mi^ (24kb 

T*»K «So™K#"C<>3ilfc±tt3,000 baud~e&& o VBI&^fi^.eOOkbit/s 

-cbart-co*€li^Ta"tfi-r2b*/i»t-c* < , M^T, h3ft^=b«>T* < ~>xr 
Z>7sS<? h;v|^tfc'>Xx A "multiple signal combining spread spectrum syste 



(56) 10-504698 
fy^;vl?> y *:-vte2H--e* "Digital Electronic Messaging Servic 

<?> r^HH^nx /i»t-?fc<, ra*^ft**# ("work requirement") 

KfclS££:3&«-C§a 0 Safe. DBCS ( iit^u^^ T> ^^"orthogonally polari 
zed antennas"^ ^fj^-f So 

«6Hrt> €K3»^*»»#tfJ* (effective radiated power =ERP) , m^<0^& 
^^^OFS^^a^^^itOlr^^^^llow^le apparent noise fig 



(57) ftmW- 10-504698 

00kHz^j^<7)^^jt^L?t^<7)V100 ( 20dB) ^-60 £*t**EHK&*Lfc 

«»^«^0#**«ttJ ("noncoherent detecticxi") £^ 

Jt*o (l) SiMK itb®<50&*£> f J: oTJtttilW^ t 

K-ftAtW-^iKfifltaWcdtftT-r*, (2) »|»«7x- K*MbMi 
£13*1. X7-«iE3-f^ (3) h'J^V (HI) 

fcai£J:»>;*^-*****fl: (Rife : Jgfcfctt "space diversity") -j-*, (4) 

feaii-fe^^M^n*, m\mz&*m<D%&te*mft-tzt:#>, dbcs 

tLTV^ 0 raC««*^Or^-ifJc.ia»LfcJ&-*=C^ l-~2kntt|i*Lfc r yyTs 
^ y ?<7) = Mtrv y Kfc J: V) 600kbit/so^-c^^- ^ <afcj£#Wt&-C&* o D 
BCS^^M^S^^O^V Ttw^v^T'b^30(7)^-x - v-3 V<7)$6H 

mm zmm+z z\tKx^> TBm&D < *px. & £ t &*n& t % s 0 



(58) ft&y. 10-504698 

<Oh5>x* y?KMLTT-lm&v>*y h 7- * £f?llg-*-* £ i: tit, 
£ & V * -r A IBW -f & -C * S o 



(59) ft 10-504698 

) r*-t*t3u 04 »k i&jsafflf *tA#fa»* ; (2) atutt, * 
^*jfcf^L»m-c§*tt* ; (4) mm%}&&. m&!&m&®*mm* 



(60) ft&W- 10-504698 



$itt»:i-c, m^co^ag@^-if^ (&r> "OFs- tv^) co^.— if- 



(61) ftmW- 10-504698 

ffi*!>TteV*a;*h -- sK^y h^JWi««-*-*&Sft<0fca&fc % DBCS^ 

C&o M*7-t7 Mi, ^*>ii:t\ ^S/u- K %s*YV<{>ir* 

, >f35^ff-*ffflU^S»«i*Wt«li, (of 19, 50k fcfyh/jp 



(62) &gt¥ 10-504698 

T 

^ > * ;Vji§fr - - DBCStf, flrKA'aflE^)^- ir > * t — * lGMi^ 
^*?)-e, #[Rj£^;b-£T, m3t-Cfr&LtiTy-T-i-*m^2>Zk&-?ZZ>o 



(63) ft&sp. 10-504698 

WCJiBBlfi-5-c^a»J, fiSE3ftfci!M§ERPfcov*T, 10«ze!>ffir**H<?!>«^li 

OFS^^o^^S^ (TSB10-E) ttfcr^l^H#l»T*lfi-*^r4f^« 
|^16-l£^Ba^£^ lRjCH«»*fflV^»^ OFSS««^oO-l7y hERP^ 

DBCSjiT5B10-E^^rt-C^-C§, O^WRoKJWKfcHW) flftlf , 

60dbco7x- K • v-y>(7)^b^ ;£f^#fi^30dt*7) y ^ - K - 
i>> (^l&O^ < ^0F^>^-rA-eii#il-C** o tffl/tl^ Houston^ £MSA*o 

ton OFSij > ^ oTelocator T»E^^^^^g$ ^^(XMSEARCH||^t-cii > 3ftj^54. ^ - 

, 7x-K-7-i;> 1*48. 4dbf -eT*** : I* 1 * fc25f}> J Tif £ & ) 



(64) 10-504698 
$fi«3&*ifc± (J^T "ACL- fcv^) tf^ 6 - MCg£«3*l& 



(65) 10-504698 

DBCS^f- * > * Mfc WtOFSjfcfl: £ «>£jftte£#1-* - - DBCSglfi^fcafr^l 
«*ttfctt*Kl-5Me* h/f^oorM^* • T'-^Jfcg 

DBCSa**<att*ffl£&£j: V) y Eic«KamDiL64t« 1850* & 1990 

i^li, DBCS*y h7-^M«-r*tt#3&*^JC^iW-C§4fcV^ £ £ «C 

<7>mfc^-*r- <D&m * art m- z^t ^ * 0 - #ipj >- * x a i* bt » j£>h#i ^ 

DBCSli. fi^«;»^K5£$it*L»f. ««K:jK^*£fc*«-CS4 DBCStf 



(66) ftmW- 10-504698 

Srif^-T^ So CltUc^fc* LT, fcofc 1 o^lCWfe OFSi; y 

i.ooo^^^ioo.ooov^ M-Jtif*,r t-c^-* •^f-S'svHiWn 



(67) ftasp 10-504698 

#Hj»-Cli. 7*-*ti> Lfcjfctt&ffifcJ: *mi!Hl3*U 

••li/hS-C, i^DtnxH?, BNrflttatofcO-CN TKl/7T*^|:fttF 

*7h7-^ (BIT ttLAN " fc^d) *wt-o^ifcii-»fcfca£fcri«-c 
£a 0 Safe* /ha«>SM3fS*36«. tf-J'rJi'- =j> tf*-*, *fctt*R*, 12 

&tx 

£a 0 iHt, DBcs^fffttfaiR^i/xrA^jbao f-kam** 



(68) 10-504698 

K T * -fex coftT$ k. & £ £ K X *) . fc«|fcX * $ 4 bt 

ftSE*)****-?**,, -ttti, ^-^O^tefcfiMEEU tetter**;** 
fcj:^ y -fe- v - ^^-Ofa^kfc^&fco flHHfcftBtt, DES^Key^ 

- $ itfc 7*- * > * - ICS h tL. ftftttt: * oattttfcHjfc 



(69) &my- 10-504698 

SJfeJfe-fe v * - liifcJS-fc v * - C9^T^«I6, £ <* ^W^tto«8e«rf^tt$ * 
iEi-*>o 

^ $«iir ffilS H £ <fc £-f§g& tf: (OfMffl li Stiff $ *i ffl OFS^ffi tc J: *j 

fm&mmtm^vamx, **x<*r-?mtL*vY*' *4&x 



(70) 10-504698 

, Ethernet CTransceiver "Thi nnet £ f £ lOBaseT) % , )>— . ? > ij > ^ i y .: : _ : .. 
7;i/ . n-#;u . h ifc»i«0 3 >bTa- ^»3a#^tl^Ntt«*fflv^T 

K-T& 0 OL-if-t 7^ii-9--^-6D3>tfjL-^^<7)^^ SCST ( 

;wCRS^22/232) % ^offe^ =r > *f a. - ^SSit^m^*^ ^-7x^ Srili" t 



(71) 10-504698 

*U flJ;Ltf, /<V3> (T3r*> Fr/a, MS-DOS* J: tf* > K*X, OS/2) 
„ fuuy^jL-?, rj-t Xt-Z/ b> (^v. T#d, DEC) , 

J ; XoT<4t^-;p*a- *f-<o®^*-;w>Ky?j* ( 



(72) ftmV 1 0-504698 

. 0Ux_if, -feJP7- • fV7*> • • Xjry h • y*>y, Ardis, R 

o 

Atfl U^JVt W»^**tJtt± £ ^3E<i* 7V a >T^<^±^ 

y * - v £ fl^-fb-r * 1 1 *>*-c £ * 0 

4 n ? -f - ;i> ^t4J.-f^l4 r- a - * ^ >f 



(73) 10-504698 

*>y<{- ks*i& 0 mx-i*. tox%&%<ov * hmn*&&Lt:T ? 

DBCS*^ «B*Btt:*^T:fc#fcfO&*iftttU 

z zkK&z m&to t v*flRSK r y y - -> 3 v «>fli * »f £ ti 
<o30oaiB£#fc^*4$«, M«ri-««f«c*9^>^-; ^ft>^^a7 



(74) 10-504698 
Itaii; TVSAT^gcojtffl W:1.000h**6 10,000 K*S -C4>NW* 9, »&«>K 

*#&o«»KfJ* (i85O^^22O0Mte) ^ m&&*> *iffr^^-^3> 

^AyK-MM* (902^^92a*te^j:^2.4^^2.4835CH2) <oW^ 
^«ri7^D-fS:||fiLTv^ 0 *<*>*fcffliii*7 S h7>f>i:tT, PCS 

* (ain) r^-v^^a«j £ ix-v^j c-r*#m*3j: 



(75) 10-504698 
-- CT2, CO^ DECT, GSM > 7^n^AMPS N IS-54TO1\ ^<7)ffo 0 

eft, **w±m»ffi»-c*>>K «*w^»&*wate*fT^^^ffl***«^c 

i:^-C^* 0 Qualccm, SCS Mobil ecom#$tf£-r*> ^ ^ A<0 £ ^ £ CDMA|!g£ 
xA^i^(7)>flfe<7)^^-rA|i. ^Ott*fi9«fflJll9»*ffi/iJt , r*<, #^<7)K 

§*l£7pt*:3£^<?>-C&&o SCS l^bileccm^^ij^^^^^^^ei/a ^<7)P 



(76) 10-504698 

*?>#£;i^ &3Z^^«f£<7^ft> 3<bK % «at$, iaJtfWg 

- ~> g > * PCS RFA T - ^rr-^f-^-HiljiflW fcgMM" * 0 H|g« 
^PCS^^^Aii, lCMHz^>j£j^/g jg^jgrj^ PCS*/ j: V} SO'*' 



(77) 10-504698 

#0x.tf> 51^ ?)fi i: A/ £*?)2fc^ri&v / > J \ t" A li 3 - n 7 /*"C(7} PCS?) 
0MrC**a« (Witt, CT3 ? DECT GSM, DCSI800 ^ol) , £*l&Offif 

ffffiiO?ti6^, 5L*E<02GHz£ai*ifc: rS**.=i-X«ttJ fctftw* 



(78) 10-504698 

fc^io i*ie><o«rLv^j lo^i L^7-f g n D p®^r> 

rw=»a^o»»owjtj o*«itfc*ifov*fci*, ^xowtii^^f 

o - _ 

mi&&m&&xv ! m&mM<oMRKm\.T&*m%mE#'( > h*. icmhz^ 



C79) ftmy- 10-504698 

v>& 0 M^7yo-f«{:S^(:l^-6^Wt4^:^i:, Qual 



C80) ft&y. 10-504698 

. y*-r<< >?%¥K£ *)#&-C$>2> 0 ax^ft^^n^Jb^r 
> *)m&&<D*.-*f-<DfrmZfr 1 <QualCcrn 

iuttiio ifi/^<7>^S-Cii. ^-**-r-->3 >Ji^^^<7)'J^- 

£?>F<J1»i2 o£*:tf3 oo-bJP* fcli-lr;v • -br^? £ 
>>3 >tt^oy*- MC'<7-*±»f* J: 9^L, ^<7>-;-^xx- v 3 



(81) m^W- 10-504698 

tit, 1) ^W-^^f->3 >£ltl±*)\'&fiL\±mC*'<U-9-'j)«gW. 

So 

V^^ffl (i^e>2db) • u-^^^-cl:. -fcjvrt^^&^s 



(82) 10-504698 

i> ^ v> -f tifr £ * i t K £ & 0 

y 



(83) nmW- 10-504698 

W*ltiaF^ffctH *^S!1-* -^ts *~>*-r A fi 1 o^JHafeftf - * 
tz * * JS«*flM>T*v»&ftfc IT, BfrMfcttoT^rtOA-lf - **1- 

KftftTOMA^-rA *|i#*fc!K #->*«r Art, ft^tf&liltf l%>$>tz <D 

t-t% **«jft5fi/aowiHii^n*< flr* 0 ^no»iaiiis»ott*iax^ 

-XXJ—Zfu ><QW]<OftMxvy h tftro'J >**fl|2:1-* 3*S 

K* 7*****1% A'7-W^tr<)^^o dtlli, 

y f7-^W-Cb«rf*1-* looa$g-C«|B3&*ffiT1-*ifctt* 

*-rA:£#-etf&< 1 Aoa— *f- K«)*&W*^;L£ tt M?v» 0 *£^* IT 

*or***#-c;fc*o 

*-7*-xi±. wii^vncLT'b, ia^*^^im^sms*l^i-* 

PBXfeJ:^Caitrcxo^^->^xA*>ttffl1-*^^^Sffl-C^*o 



(84) ftmV 10-504698 

m&%mm<v 1 #r£-r* y vy-ft&<Dwmw.K!iQLxm&:-r^% i><o$> 

vb) a y 7 7 -< r > * * ft 5ef * 2r « * i t o« £ * & « . 

: CT2^«^4M0KHzv^7 t A ; GSM£ X ^DCS1800jc^i-& 200KHzt/^r- 
oT, ™A, Tim, ^J:tfHWA^^^c««[14^^J6^0*^A*l^^O 

g # 13 0* £ 2 5MHz<o ~> ^ r- A £ ¥<F> j£ # (?) A £5W&f* LT £ 



(85) 10-504698 

v*i&m*&%:k LTW-rzct : 3) * 7 ^K^-if 

xAJ:^£V)#|*i9> (OFS) ^t^&^-r&^K 



(86) 10-504698 

* (AIN) , ^-^;vTVv^«rA, PBX Centrex, Key^ a & £ ti £ e 

(tf!lx-tf> ^'r^Vf-fy^ Pactel, Ameritech n y 

- KftMft tfJB L £ * tz afr <7) AIN<t> g U^Sji^O^fe) T 9 -b * -f * 

§flij\ 1990d£12/^ 3 -;i/-9->f> KF2XEH, 7 7 ^ ;l/# ^-i629-EX-PL-90) o 

(1.85^^2.2CHz^^fj:Br, 1992^3^^ n^-WV KK2XCV % 
2174-EX-PL-91) 0 

*b ^JHttKtt%«ft L > PCS^-^ ^ - * - J f±0F5j. - *f _ o V> -f tL 

2»^o &Hfc, ^iico^T • >f (CAI) SrtftftUT, 

y 



(87) 10-504698 
*yh*7-?lt, AIN SST Wi&1f3ifl£^*y h V-^it, ^r-f^^v hU 

-tit*?) -c^-cis x i K-rz-xmo *->xxAiicin.£> 3^x<omm 

f^yn^flS* (1850VH2^^ 2200MHz) t ^^^BTj^^rJ* (2400Mtetf^2 
485MHz) toMox^yf-Wit^-CSio *&W<Dt&&>&& X O^- ^^f- 
~> 3 v tit , If SB® MIL & £ & * <D 4fc««Offl<Offir*Oir 

. h#n^- t l±$k& LTV^ 0 CK^^^xAlilDCM, SS7& J: IS-41ij > 



(88) nmW- 10-504698 



(89) 



10-504698 



o (Mot»ro1a^Teles1sft|Sfl|f3fg^jcffifi*-f) RMfc-C**. L*U ^ 

iftjSUi* 7*— ^ KM IT'S:? titi& < >»p|frtm $ *Lfc#M&V- > 

m'^* te»£T o "?±&'ft'?m£i*4RfeL*:&m, >^9*--fv • 

TV^ 0 %r < ^ORS^-^f- . >/^fA(Oy^X - V-^S: ldb±*f££ x -£<7) 
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*>\>i\:<D$h%z>m£ui, 0F , s a- f - ^teis^crai-c^ & ^ f, , m 

fc< t ^22 % <^OF5 / n-^^ (i*LJtt±*Wffi) \±jk^k%tiZ> 0 ^tU2\ BMfeV* 
:t"C> OFSol- ^f - £ o^^J*o^$rp!SE^* tz*£><Z>*T)i> t 
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T K'*V* ^>f'Jyx>f - ^7h7-^ (AIN) #£<D<f@ 

fflS tt-&#^<^S^^>WM^i3V^T^i/^^«>o Mi Hi can/ PCNA/SCS Mobileco 
"Hi, ^»*4»«z^l&Sfcfl-iil— Sii^v^-r AfcEpilU <tof 14CMte FOFS^f 
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:* 7 **§m. Lftlftltfft h ^v> 0 v' X t" «A fi^-^V y ij > 8 kbpsco^T^ 

* £ m$k L * Um h It % n 5 ^JS^-Mf * -v > * ;w & L 

> ^V^r-Atti^w^WziSai*** (™) £ iOTWizIimil 
8h>-^r >Xfci&t&&2-&tzf%mfr 1 M (TDD/FDD) ^1LT^4 0 Millcom/P 
CNVSCS Mobil com Qualcomr^sj^^^^n^ U BfljE^^O^Ttej^^fcaBt— 

^<7)A ^^^^^LT^^^i5^<^<k-C^ ^r^o Ttco-e. ®&&)KmWi 



(93) ifc^ 10-504698 

^t^^U^^So Willccm/PCWSCS Mobilccm a filOOMiz — ffiKfej)* 

£K£;g> 0 ^V^X ATM*. ^TO-t^Jiitl^^OFS^-^f-^^^^ 

Milicofn/PCNA/SCS mobilccm^ £ CTQualconinjias*jS - Ctt*fc:N=lff^ffi/'?^ - 



(94) 10-504698 
Willicon/PCNA/SCS Mobil ecom|i^(7>* *PCS*^ u- * t m CJS$fc*-egj*| 

U ^^$lJ^<$i^^tLTV^^^^r<0 2o^CT2 (100 KHz^- ^ > iMUfcm 
) *3 J: tfGWDC5-1800 (200 KHz^ > * ;H£ ffi ) J -f , 8tffir»*«0F5fc 

J: «9*£*T#£ff % TlB^MiC^*^^*^ 100 KHz-c^^^ t 200 KHz 

^l*^(iT^n^OFS^7- t c^LT^^l9^:^^ : f^*fT'9 
o r^n^OFS^p^^ji^tc^^^i^FMg^tcJ: *>#|jfc3*lTV>£o &o 



(95) 10-504698 

o S^tt^iS «N^25^ N=50£ TOlra^^ftlM * 1" * • 

^IbStifcfcO (V><o^a^ J: <i^^^?tLTV^<^iiPhoneSpo 
tfc* **ft**ifcfc0-e*4 0 ) i:J: »9 ®R¥tefcl00 KHz^ v**a«40*.* 
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> 7 - ^ W S: oft C**4>f >^-7x-7n-& 0 

Sii:^l*^f)^£o (£*i£J:< Tn-^J ("rogue") h 
6«j^I*I§|llltv^ 0 American Personal Cornnunicationo^ (1 
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^TSB10-E|-J:i(|jiR|c»ia«*<>^^*^ o 1850 - 1990Mtefj? K & \f & % 
GOMSEARCHjc iS^f^CCOMSEARCH fl.9 GHz^^^^^^^j 1992^1^2 

1850 Wte^£,220O H/Hz*^ h fr^-fa "C. SMS* J: 

tf^ Operational Fixed microwave Service(0F5)^ j; Se^H^^ ? n$r 

+aBa«««Ofe*0«r*«*ffif*0«|JtJ Office of Engineering and Tech 
nology, ^ zl =-tr- -> a Washington D.C 20554 0ET/TS 91-1 

f 1991^12^) #@»#*fcj:&flf& ( r»*fi9PCSH«E*««t*»t*^/<^ 

rjuwaiftj NTiAv*-h 91-279, 1991^12^ 6 > -rjiet^v v^tc^-r 

*J 1992^3^3g) -eft** 9 CDfi^*^ * h ;V (200 IVHzj£Jl±) £;|$3fcftt£: 
*^±^KlitSBS#^^CFPLhfrS: Future Public Land Mobile Teleconmunicatio 
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fmf^ n v-^f^^CTelesis Technology Laboratory) ( r^#J& 
fffco^TO^n^l^l^jK- r : KF2XFD ( 77 ^ jv#^- : 1658-EX-PL-90) ^ 
> 1991^11^ 20 g FCq&ft j x CMotorola) (— ^Docket Kov^T (7) n 

pt>h No.90-31411 1991^7^24B PCCj|tb) . * * * J* * > • CSou 
thwestern Be"l"l) N ^ • CIntpiflse Telecom) % >£<oiftLK X 2>ffl3Z 

i^C902-928 Wz£ J; #f 2400-2483 ^K£^T+#£*^ r JV^flJffl * t 
ti)U &JE%%r&&m*m$£t U 1^^1850-2200 fc^-rfctM.- 
1850 - 1990 l*fe(l-9 GHz)(i^ > -f^^ <^t&©5e^- fcf* Private 
Operational Fixed Service (P0FS)<7)^ t fto T^£ 0 £ tt£> tiff^X x - 

EWTl^pgil^^^gl59Q^ll^ #tt . r« Aft*? -fcf*fci3»t*T>f 



(99) 10-504698 
K&XtttZo OOMSEARCH^ ^(D^W^^^ QteRmz&ft &0FSi; y j; <q 
ft ir*«!B*tt«ofcjR«« Srffl ^ T * o * * >f ^**-C* St/TtlT 

T5B10-E (T5B10-E,g|A^ lOlJf) |iT*n^fc»7 * - v ? h^HSW* 
MMMUcMLTtiU ^^SSB-SC FDM R^-fi^fi^*^- * ^^V^c^ 

oFssM^^n^^ff omit, mcm$L&*tiim-i-zw$>titf, &n$£ 



(100) 10-504698 

Z#tf8f I* >f f, 55-^ 4 *IT V» * »t it «f * l/> 0 

te}f £ ;fc*B WT-J- £ t ri*-C § * t £ * fc*C £ # T f 3 L v> o Jgff K^g 
gBdN/dh^-157 N units/kmsrafi-j-^a^tt, T Vx^fclgJtfcftSli^ h 

WICJB«Jft**«-r*»^ 0?S<D&mT>T1-<?>m >e-AT<0^1!l^4/3 

fc0FS^7-^LT^4 o ( rife^Docket No.90-314j 1991^7^24 0> tho 



(101) *£il¥ 10-504698 

100 kHzjs j; tflO MHz ic«Kft|»A«B *&i£ Lfc* <OT* * 0 &afflM*r")U 

ffiT3&« 1 cfi(7)T5B10-^gjg £ & x. Tif flp L *: £ § iro J: ^ K|&n*£Hj&Vh3 < 
TLfcS§^£ 13 o 48- 4 dBv-v^>-C. ««61fih^Kli2CKr>f ;i/tj 



(102) 10-504698 
^7-) <0ft£tt*«M?T*ttMfcttU 1Q 0 - 1500 Mzi,Z&\,>T<Dizi1Sm$zW 

K&tfhyj -)V KSaftt^rSEttJ . Rev. Elec Comnun.Lab vol. 16 1968 N 
rffii^BHxg J. v y - r >; > ^ J IEEE Press, 1984k S jr) ^ , 4a frc - ^ 

0 &S:ttJ^To*#o<>i:-cj6fflT»s*. Attft : ioo - isoo iwz, mm : i - 

20 km, ^-^x^- v 3 >7>-r:hco^S : 30 -200 > - ^Kj*t— v 

3>r>-f^oi^$ : i - io pt- (M./^, r«±M(i*«*-tf;u;:i3 

»t*fe»ii*t#-f **««l^*J IEEE ea»#«tfCVehicular Technology) 
^JtltffiV^i ? fc, ^^c^^^ltilSSO MHz^^,1990 MHz^k&^T 

^ 9 o^aaii^jf ^9 ^ -^ossttiftv^v^ st^Co *^<7)^» 



C103) ft&ip 10-504698 

^1. la: t U&Bmt&m&Ktt'tZPCS 
m?&& (150 — 1500) (MHz): 1850 

^-X*t--*> a >Oi§5$ (30 — 200 ) (net): 54.9 (1800 feet) 
&MXT"-'>a ><D&$ (1 ~ 10 ) (net): 1.8 (6 feet) 



fcmm*: Lp (dB) = A + B* log 00 WknOii^ 



A:129. 99 117.96. 97.91 130.27 118.25 98.20 97.79 

B: 33.51 33.51 33.51 33.51 33.51 33.51 20.00 



#,83%) KtoTM^H^otv^o * s Rf* : P**±#x.*r^-^i»tt 
*tt 3 ft * £ ft v "C* * • (fi-^WHiia £ ft ft ft ri< 
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K*«5tt^2^3.1 kHzjffl^ D fc^Sfc (o|U, 10n^ o (T^tEoOK 



^< ? o^itS NF at 290 K (dB) 


1 9- 


00 




300. 


00 




2313. 


55 




10. 


00 


gfl&/-f X7n7(dBni) 


-94. 


96 



U 7 £?>(dB) 
>i« Es/No (dB) 
T>7-^^t>ai«^:<a^7x~ KM^(dBm) 

* Dift* <7-mnKERt(ailes) 
7^^ot7>fW> (dBi) 
ERP (dBm) 



30. 00 

20. 00 
-44. 96 
-74. 96 

25. 00 

29.00 

55.92 Watts 
26.92 0.4919 



J 4 X<0 X 5 K=f®MiZ X *Es/!totI$;(dB) : -5. 00 

7 >T+ft<0&*¥mMm) i -100. 83 



^rmU^<Dunm*f<< XdBi): 



-5. 00 
0. 20 
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W^nS'iV^ ^<D*££H&&(dB) : 16. 99 



PCN^^^"C£Ou-^BPFy>f >(dB wrt Peak): 0. 00 

t nfeT VT^^OSrfcTtKdBm): -112. 82 

feiWtt*7x- KC/I <dB): 67. 86 

*l.lc PCS|fe^g(ric*JC^T100 idbTM) 
tomk : 1 

T>T ^DttU V^^COT y^i-Y^f > : (dB)OO 



Tx 


















aw 




TfrWtt 








Cut) 












i'J7 




1:0 


0. 23 


0. 54 


2. 13 


0. 23 


0. 53 


2. 09 


4. 96 


10.0 


0.47 


1. 07 


4.23 


0. 46 


1. 05 


4. 15 


15. 69 


100.0 


0. 93 


2.12 


8.41 


0.91 


2.08 


8. 25 


49. 60 


1000. 0 


1.85 


4. 22 


16. 73 


1.81 


4. 14 


16. 40 


156. 86 
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m.U PCS&*¥& (6' Kfc^TlOMHzTiMO 
: 1 



v-T ?am*) >^^07>f^-^ y : (dB)00 



Tx 
















rffttrtfl 


*m 




mam 








(mf) 
















1.0 


0.06 


0. 14 


0. 54 


0. 06 


0. 13 


0.53 


0. 50 


10.0 


0. 12 


0.27 


1.07 


0. 12 


0. 26 


1. 05 


1. 57 


100.0 


0. 23 


0. 54 


2. 13 


0. 23 


0. 53 


2. 09 


4. 96 


1000. 0 


0. 47 


1.07 


4. 23 


0. 46 


1.05 


4. 15 


15. 69 



T^ii*^fe±3o 7 ^ - M^±*j\ libera ct f-e**f**fe»9igi- 
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5fcl. le PCS^^S(30' K*n>T100 VRz^&M) 

*&mm : 1 

Tx /J\ • tf^rfJ *lBTfj 

GbW) i'J 7 xiJ7 

1.0 1.01 2.30 0.39 0.88 3.50 4. 96 

10.0 2.00 4.57 0.77 1.75 6.96 15.69 

100.0 3.98 9.09 1.53 3.49 13.84 49. 60 

1000.0 7.91 18.06 3.03 6.93 27.51 156.86 



&1. If PCS»**S(30' KisivriO kHz^MR) 

*mm& : i 

^-r^ojftU >?~<.<DT>t1-7'( V : (dB)00 



Tx 












mil 














(at) 






x'J7 




i'J7 




1.0 


0. 25 


0. 58 


0. 10 


0. 22 


0. 89 


0. 50 


10.0 


0.51 


1. 16 


0. 19 


0. 44 


1. 76 


1.57 


100.0 


1.01 


2.30 


0. 39 


0.88 


3. 50 


4. 96 


1000. 0 


2. 00 


4. 57 


0. 77 


1. 75 


6. 96 


15. 69 
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So 

y^4 0 OT^If, GSM?>j:$ ^200 KHzjg^f. Y >^;W, 100 nA/^m^F^^ 
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Longley^icejfcja^ 



OL0) 10-504698 

QFS^^ntegflmtta&^S lX**o*:Rj6*js*-*- 0 £ < fc, 0F5$^«mft 
^^ o l0 WHz^^-j: 1920 db4 > ^< > Rf«j:J:!)T*$m^, dOiBtfl 

-> g >, 1980^8^) A-7^^^^<bl^5^^ rai cto^l3ff o^^^ 

£ (Y.Okunura j; tfVHF ^J^ljj&jR-fl- - tf* K & 7 -f - JU K5IK t 

^(DW&fe ^M Rev . ^ec. Gomnun. Lab. vol. 16 1968 ^_h#®jte^.x y 
IEEE PRESS 1984) * *^/W±*U:fc|*«F»0«: V>»^Ji 
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1*2178 Mte ttaSaMfcT, WU»a***^fMft-r* 0 ^ V^;VO-47KhZ^ 
RMSd^^^^^ (P.65 ^-/v-aV) IC«JB 3 *LT V>*<> TSB-lOE^ £ 

]Ro fcg2.0-lfi 2130-2150 Mte£ 2180-2200 Mte FOSF^fr-eftg^s - fc^tt 

^-.X >^>ff^ h<0 Marconiy >fX^ff tKrohn-Hite 7- 
M^'>? aU- h L£ 0 14 KHz, 245 KHz 342 KHzjft&jg&ft K *5 »t S $J&*T 
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J&£glimS*1»*> Motorola W&^&KXIjtf*^ £ o fc-*-* 0 
Motorola Starpoint^ffiti^m^ V"**aPl7 -7 h <+ 30 dBm>c&£ 0 n 

-Cii, ^7^- K^-v VI454.4 dBfcfc 0 fc 0 -^^>»*. OFS* v w 
ffl3£fc4M! t ^Motorola Starpoint^ffiti^^^iE^ tlfc *><?[)-C, Rx/Tx 

£*-^--r*Cl t^-C^&o 607 ^ /f-f ny r h - >;d*IE L < £41 S 

30 dta^jfjig^ zp^jg^-io dB^ftgte^^&oTBoonton 41-41,*? 
v VKX*). -et (envelop detected) $ fi & 0 ^ ftj^ £> Boonton 42 

HP 8595A*^ > )l,fr$f&ZTPlfr(oTP5<0&'TA rttjftKKttU 
h jvo e * ^ ir i £ &«> 

.2,,, Bob Dixon Baxftig Jgyfr^* r*«*fts>K ^i^f 3-**: 

HP-80MAj|tt^^ft^S«r4ry 2 3 l -1 = 2,147,483,647**^ (ML)g 

^>^Arr- K£|fc&3-£rf:o ^ft-efto*^* Mi^-T vfcl^OfcjbfcE 
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Zflfrh, HP80iaA^^o5tjR7*-^Ji3 0<0»«L», 10 LPP 5 NHz LPF 

mza^^y fcT>^5p£50 kHz LPF^^ (Krohn-Hite? ^ ;i/^<7)2[2jg£ 
ffflLT^It^o ) . ^^2,178,014,000 Hz^^^clR^^^i:, 

^*££100 kHztcft|*-r*o *>1* *4»« sin x/x^>f } fc-J-* 

o 

HP8660O F^i^^x, r-AhK&mLizo K&SMaBlil kHz 
jEBfifeTN «»»**I»LT, LvVJMMfi£^x.fc. - . 

orola Starpoint$>Btt^ = ^n^t4£ 0 »#3 *Lfc«#«>;*^ Mv£ 
iU5eL^:o d<30^^C-CO. ^FDM-FMfi^-|i-20dBw-c^^ o MW±*»*l 
£607 kHz^y-fey M£fEB1-*/<>r n y h *v > * )\< 2o^±^:J: 
*)M&L2tiZo /^D7 b^>*;Wi^-*;*> hMt^K 6 ^ kHzjE^&^jjn 
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^£Jfctti-*i:*»fctt*fcM3v> 0 (jmr^O*)ir|a»l£ov»Ttt, MKT 

2178.2 ftttzfljggfe-elOO kbps<^ ft&BPSK^fcjij^fc. - ftfiltotorola Sta 
rpoint^^/g^jgr^ 19 200 KHz^m £ 0 ^}Jgcom;ft WOVlt-GO dBm^Starpo 

*0>«*£C**<-*M> Kfl^^^ mi, £200 k 

«««&JBv*T, /hSfc^ Kn-rSr*<-T« ) H^^^^riftffi-f-^, 20 
0 kHz* 7 .fey h-C*>JWafc*Bfc^TtiU i^y-TX^nr^FM^^tcAoTv^ < - 
<fc "5 &*><D-?$>2>o £ CO fOafetiBob Dixon's Box^ >t & ■ A'r/XU 
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1.25 NWzcoift^BPSKg-^^^ffi tT, + M LT**o -tUi&tt 

JHfMv»T3.1 kHz^^^>^;u^om^^H^-r^o 14kHz , 243 kHz, 3 
42 kHzfc&£*™^&^ V^^ft-ftSWURi? ±lf , H&J f*J r*J* 

<?nmxL, sKL;t^^*>*;v-ci <*B f 3dB, 6dB, iocibo^^^i^^- 

IT, U T^J >*;PC245 kHz)^^ >^)^t^-/Ty hK-tZ><W 
**U*. T#«li2178 MHz + 245 kHz = 2178.245 ^oWL^iR^mm *-£*o 
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ftffirttTPSfc <t 10 lo 9C10 NHz/100 kHz)=20 dBg^fcStf tv>U 

OFSf c aS^-T & O T?fflr JAW PCS^ tf=g>#£t C ft T v* * »B? li j&i* i: 
FDM-fM OFSij > ^ t (7)ff^Kt4f^ y > ? ri*gf jfr Fy^^ £ifc££-r 

Marconi y^fX^S, £ J: ^Krohn-Hite^^^ffl v>T. v^^V-hSft*: 

*fc**3ft* 0 FMgfijiMjajtaagp^ h;vrt*zffi)5E3ft, 

WiSCK^f GW*D ^roJt&o ii-eMarcorrly^Xft^So— LT 
^l/- M"* 0 ***** TFL-r^L^iO^JiH^^.S^a^^- 
FMS«KicJ:«Kiltt. T^»D£3ftfc»**«#e>ft* 0 # 
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2178.27 ^c||4>UfcAb-80 dBm (g«#- h . 100 kbps^^BPSK 

<0^tifciC!LT> kHzy l± 35. 77 dB^fc 11.93 dBtc^L 

fc 0 245 kHzigp-cf^aux^S^^^ V^JUlJ: SNR^ 35. 77-11. 93 - 23.8 

25 ^»^^^BPSK^^^o4 J ra^-X^:#x.T^^o -/**aS3li. &6 dB^tf 

^#«»i*««f<3!)»-frtf!)*ll*.^OlO MHz^ ^-^ct ^-^100 kH2^^^p_- 
^ T li * & l&^$£ H*±««i:V^A-C^*t tfjfc®! Mil £ * * <fc *9 100fg 

hffi* (38.44' 45.74° 104 5C 34.69° Wfcflrflf*-* * y - ^- ^^692 
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fc&FOU-FWg^fc Pueblo Colorado (38 17- 21.33° N, 105 35* 46.6 
5° WKfcWt&fV ~-<~X, ^£4742.7* AMSL) <07fr|^Kttm 3 -£*o 

2£S**lA,/io Boonton^^ff^^^ r » dBo»«fcii LT. U 
Bob Dixon Box(BDB)^^ ffl Lfc4M\ /tV^&OfcjfcH^i^ril'^V* ^ 

-100 KhZ^ (-a^>rS"*avMiO'S") »2.2-laa|imf 7 7 

'f^hi* (=f*) ) tt<* a t * < r t , oFs^-*r 

Hjg30P , 1.6hW O^^^^^TSBIO-^, o*<jldBt5|ij6c:^ 0 ro« 
JC, *4 67.5>?4;uMMt % 34° * 7 ^ y j. ^CW^ 7fra)l$ i) y > y r 

^ldBcD^^fed-To 

"Cli^tL-en. ^J*. 100 kbps BPSKg^-^j:^ 10 mzfc^j&x^? h /Hi 
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M<D?J 7&7F-r 0 Q^Wt-X Y<r>MK, Quiescent ^-^^y Ky-fXl/^^ 
^^^■50^^10 dB^gj^^^^L> &&%7*.-is>yx>r 

-f - h<^)^^^ * nifcr V-r^OifcJRlJftlt* 32 dBm^EIRF-^2178 MHz£ 
fe, Pueb1o^g;^ j ^i 9 |ni &o 

rcs/NVK-fe? f^^v^ ?ntt*r7-< NtOft-B-i"**!** .r^ite^-cii^ * 



(120) 10-504698 

o***ff o <o KBIT* * o *W*2F**«sfiW £ S l&ni£H lilOOfgf 

K & ft rt* 

±«E^-f ^«S-C*4p DS2^^^ (6.176 MBPSfc* vW* 1-544 MBPSo^fc) 
4r-9-aK- h^tg^Faranon-Harris^^^^i; > * *fto fcfllOT 
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^v*JU*BiJ--krx (PCS) i«fJt*i:o*Lr, Bell Atlantic^, PCS 
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rw*j pcs^^e^^n/^^ii, fi-s-ant, mm, a*. <<>t 

'Jyx> h** F7-^^^^-7 h7-^>f>77*f!lffln^^ Bell Atl 
T^-fe^^-e^^ J: t). Bell Atlantic^ y h ^j^oaiffiSriltti-* 

Bellcore^Bell Operating Companyii^ 5ii07^^t-ex^M-Cl 
& K*a.* > h*H»Ufeo Bell Atlantic^ £ti£><7>T^ -fc^-fr- fcf*<7) 4 o 

*o N-Y >?y V). Bell Atlantic^ PCS|jpX#ffl-tr ;VM§i3Jfc 7 >f 
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